Homocysteine induces hypophosphorylation of intermediate filaments and reorganization of actin cytoskeleton in C6 glioma cells.
In this study, we investigated the actions of high homocysteine (Hcy) levels (100 and 500 microM) on the cytoskeleton of C6 glioma cells. Results showed that the predominant cytoskeletal response was massive formation of actin-containing filopodia at the cell surface that could be related with Cdc42 activation and increased vinculin immunocontent. In cells treated with 100 microM Hcy, folic acid, trolox, and ascorbic acid, totally prevented filopodia formation, while filopodia induced by 500 microM Hcy were prevented by ascorbic acid and attenuated by folic acid and trolox. Moreover, competitive NMDA ionotropic antagonist DL-AP5 totally prevented the formation of filopodia in both 100 and 500 microM Hcy treated cells, while the metabotropic non-selective group I/II antagonist MCPG prevented the effect of 100 microM Hcy but only slightly attenuated the effect induced by of 500 microM Hcy on actin cytoskeleton. The competitive non-NMDA ionotropic antagonist CNQX was not able to prevent the effects of Hcy on the reorganization of actin cytoskeleton in the two concentrations used. Also, Hcy-induced hypophosphorylation of vimentin and glial fibrillary acidic protein (GFAP) and this effect was prevented by DL-AP5, MCPG, and CNQX. In conclusion, our results show that Hcy target the cytoskeleton of C6 cells probably by excitoxicity and/or oxidative stress mechanisms. Therefore, we could propose that the dynamic restructuring of the actin cytoskeleton of glial cells might contribute to the response to the injury provoked by elevated Hcy levels in brain.